Neuroprotective effect of cyclosporine and FK506 against 3-nitropropionic acid induced cognitive dysfunction and glutathione redox in rat: possible role of nitric oxide.
Cyclosporine and FK506, a well-known immunosuppressant drugs that are presently being used for prevention of allograft rejection. Recently, several studies suggest their therapeutic potential in the treatment of neurodegenerative diseases. Therefore, present study was conducted to explore their therapeutic potential against 3-nitropropionic acid induced cognitive dysfunctions and biochemical alterations in striatum, cortex and hippocampal regions of brain. Further, attempt has also been made to investigate their possible interaction with nitric oxide modulators.3-Nitropropionic acid (10 mg/kg) for 14 days treatment significantly impaired cognitive task as evidenced by Morris water as well as plus maze performance tasks. 3-Nitropropionic acid treatment significantly disturbed glutathione redox ratio and different levels of glutathione (as indicated by alterations in total glutathione, reduced glutathione, oxidized glutathione, glutathione-S-transferase levels). Acetylcholinesterase enzyme activity was also significantly disturbed by 3-NP treatment. Further, FK-506 (0.5, 1 and 2 mg/kg, p.o.) and cyclosporine (2.5, 5 and 10 mg/kg, p.o.) treatment significantly improved cognitive functions both in Morris water maze and plus maze tasks. Beside these drug treatment significantly attenuated oxidative stress as evidenced by restoring different glutathione levels and acetylcholinesterase activity as compared to control (3-NP treated) animals. Further sub effective doses of cyclosporine (5 mg/kg) and FK-506 (1 mg/kg) effect was potentated by l-NAME and reversed by l-arginine pretreatment. The effects were significant as compared to their effect per se.Study highlights the therapeutic potential of these drugs in the treatment of Huntington's disease. Study further suggest that nitric oxide modulation in involved in the neuroprotective effect of these drugs against 3-NP neurotoxicity.